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The photoinduced axial ligation mechanism of a metalloporphyrin, nickel(Il) tetramesitylporphyrin (NiTMP) is
investigated by transient x-ray absorption spectroscopy at the Ni K-edge (8.333 keV). Photoexcitation of the
porphyrin Q-band induces a (3d,,, 3d,, ,,) configuration and promotes axial ligation. The x-ray transient absorption
at 1s - 4p, transition energy taken at different time delays after the photoexcitation presents a time sequence of the
excited state and ligation processes. A unified axial ligation reaction mechanism for the ground state and the
photoexcited state is proposed based on the elucidation of the excited state structural dynamics by transient optical
and x-ray absorption spectroscopy as well as by density functional theory calculations. The results obtained from
this study can be broadly applied to study other metalloporphyrins and metal complexes for their photocatalytic
activities involving the transient ligation.
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